consistent with the requirement of zero temperature tendency. izontal advection of temperature is also assumed negligible. In the 67 nominal boundary layer, defined as levels with pressures greater 68 than pinv, the temperature is determined prognostically, with the 
76
In some experiments, the initial moisture profile is taken from 77 the steady-state RCE solution. In others, the initial moisture profile 78 is obtained by setting the free-tropospheric humidity to zero.
79
In some experiments, horizontal advection of moisture is ne-80 glected, as in SB00. In others, it is parameterized by a relaxation 81 back to a fixed profile -the steady-state RCE solution -with a fixed 82 time scale. The time scale can be thought of as an advective one 83 given by a length scale associated with horizontal moisture gra-84 dients divided by a velocity, where the velocity is thought of as 85 a rotational one which is independent of height (so that the time 86 scale itself is independent of height), and also independent of the 87 magnitude of the divergent circulation implied by the vertical ve-88 locity in the column. Another approach is to consider advection by 89 that divergent circulation itself, in which case the relaxation rate 90 is simply dω/dp, where ω is the pressure vertical velocity and p 91 the pressure [Raymond and Zeng, 2005] it cannot be achieved numerically).
165
In the cases with horizontal moisture advection, the precipita- forcings that also allow a rainy solution.
180
Starting from the primitive equations, the steady temperature and moisture equations in pressure coordinates are
where u is horizontal velocity, T temperature in energy units (i.e., Qc and Qq.
190
The WTG approximation requires neglect of horizontal temperature advection in the free troposphere; for the sake of argument let us also neglect horizontal moisture advection and horizontal temperature advection in the ABL. If there is no deep convection, Qc = Qq = 0, the equations for the free troposphere are:
Therefore, unless the radiative cooling R is zero, the vertical ve- be non-zero in this dry state.
196
Equations (3) and (4) can be integrated over the ABL:
where H and E are the surface sensible and latent heat fluxes, and
197
indicates the integral from the surface to the top of the inversion 198 pinv.
199
In our formulation, ω varies linearly from pinv to the surface. Equations (5) and (6) can therefore be rewritten:
where the subscript M indicates the vertically averaged value over 200 the ABL and s + inv is the dry static energy at the top of the inversion.
201
We used the fact that the humidity at that level is zero.
202
Equation (8) gives us one constraint that must be satisfied in order for the dry solution to occur: the ventilation of the ABL by the subsidence has to compensate the evaporation. On the other hand, Equation (7) shows that the warming by surface sensible heat flux and subsidence has to be compensated by the radiative cooling. The two equations can be rewritten as a single condition for the existence of the non-convective equilibrium:
As the SST increases, sM increases, while s + inv is fixed in WTG.
203
The ABL stability s 
